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Nifty[1] Data Structures Projects Ed Jorgensen and Dr. Laxmi Gewali
College of Engineering, Department of Computer Science
Nifty Data Structures Projects
Background
For computer science, and many 
technical fields, it is recognized that 
projects with real-world applicability play 
a significant roll in what students get out 
of the course.  Creating applicable 
projects for upper division such as our 
data structures classes is very difficult 
and time consuming.
Practice
We have utilized the Nifty assignments[2] 
concept and applied it locally to an upper 
division data structures course.
Our primary goal is to provide
a forum for the sharing of data
structure project ideas and
materials (as applicable).
Some of the key benefits are listed.
--------------------------
[1] - The Nifty Projects concept,
originating from Stanford
(http://nifty.stanford.edu/), is the idea
that Computer Science (CS)
assignments should be thought-
provoking, adaptable, and include some
element of fun or interest to students.
The Stanford effort focuses on CS 1
and CS 2 courses.
Expected Outcomes
- Better Retention
Interesting and applicable assignments
are a key to engaging and retaining CS
students[3].  Students sit in lectures for
as little as two and a half hours a week,
but we regularly expect them to work on
class projects for two or three times that
amount.  No matter how brilliant the
lecture, if the projects don’t grab and
hold students’ attention, we lose them.
- Improved Course Outcomes
Too many students in data structures
courses, or other highly technical
courses, fail to understand the
importance and applicability of the
concepts being taught.  This low
motivation negatively impacts the
learning outcomes.
- Better Course Consistency
This effort helps other instructors
develop projects and ensures
some level of consistency between
classes of the same course.
- Successful Projects
A final project typically includes some
level of collaboration among students.
Students are asked to review and
become familiar with successful projects.
Locally Developed Resources
The resources for building a repository 
are minimal.  A simple Wiki or shared 
departmental drive will suffice.  In 
general, solutions are not provided.  As 
such, the repository can be open to the 
public or closed as desired.
Examples
Some example projects as noted.  
Examples would be customized based 
on the discipline.  
Google Page Rank Algorithm
Implement original page rank
algorithm developed by S. Brin and
L. Page, students at Stanford
University and founders of Google.
Examples (cont.)
Kevin Bacon Game
Six degrees of separation between
celebrities using IMDB public data sets 
(>1 million actors and >1.2 million 
movies).
Product Recommendation Algorithm
Create product recommendations
using real anonymized product data 
from Amazon (> 3 million products).
Social Network Analysis
Create a series of analysis tools for
large social networks including
identification of connected components
and influencer's using data from real
anonymized social network.
[2] Parlante, N & Zelenski, J & Dodds, Zy & Vonnegut, W & Malan, D & Murtagh, T & Neller, T &
Sherriff, M & Zingaro, D. (2010). Nifty assignments. 41st ACM technical symposium on Computer
science education, 478-479.
[3] Stephenson, C., Derbenwick-Miller, A. (2018).  Retention in Computer Science Undergraduate
Programs in the U.S. New York, NY. ACM.
